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(57) Abstract: A collision energy-absorbing material for a 
vehicle and a collision energy-absorbing structure of a ve- 
hicle using the material. The materia] has a simple struc- 
ture capable of efficiently absorbing collision energy and 
having improved ability to protect pedestrians and vehicle 
occupants. The material has a compression energy-absorb- 
ing material (10) for absorbing compression energy caused 
by compressive deformation, and a buckling eneigy absorb- 
ing material (20) for absorbing buckling energy caused by 
buckling deformation. The combination of both energy- 
absorbing materials (10, 20) provides capability of absorb- 
ing collision energy in a vehicle body and provides buckling 
characteristics where a peak value of shock force less than 
a set value. The material has buckling energy- absorbing 
portions (11a, lib) where at least either of collision timing 
at which collision eneigy absorption starts and peak value 
timing at which shock force reaches its peak after collision 
is set so as to vary in a stepped manner or continuous man- 
ner. Buckling deformation of the buckling eneigy-absorb- 
ing portions (11a, lib) absorbs collision eneigy in the ve- 
hicle body. 

(57) ffi«JS:«jSca)ffiS^x:^;U^-l»J|X«IC 

«7L. iHx:^;^^-qaJR« 1 o. zo<Di^^^t>'^iz^^)^ j^tS'NCDffisgx^.^u^— ^ijRiRLfcy. ®»*a)e- 

*Bx:^JU4f-«JRfi51 1 a. 1 1 b**L. ca)^Bx*;u*— BUttfip 1 l a. 1 1 ba)*aSE»lcJ:ymi*^ 

(3[)«S6x*;b^-$«kiH Lfc y -r «o 




wo 2004/020256 Al lililllBiliiiililiiliiliiiillll 



(81) fiSll f DP^J: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, 
DM, DZ, EC, EE, ES, H, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP. KE, KG, KP, KR. KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NX, 
NO, NZ, OM, PG, PH, PL, PT. RO. RU, SC. SD, SE, SG. 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG. US, UZ. 
VC, VN, YU. ZA. ZM, ZW. 

(84) ti^ @ (iKfA)i ARIPO t#it (GH, GM. KE. LS. MW. MZ, 
SD, SL, SZ, TZ, UG, ZM, ZW), 3-— ^ i/Tl*ilF (AM. 
AZ, BY. KG, KZ. MD. RU, TJ, TM). 3 — P *V /<t*8* 



(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, H, FR, GB, 
GR, HU, IE, rr, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA. GN, GQ. GW, 
ML, MR. NE, SN, TD, TG). 

— mmm^n^m 

2X^=i-K&lXfl&0!)88Slcol^Ttt. ^m%ntS*i^ 
(D:tf>fy>xy- hj *#IBo 



wo 2004/0202S6 



1 



PCT/JP2003/010821 



5 

X ; 1/ ^ — ®^ ilX ^-J ^ n & ffl V ^ ]^ HI 0 » 5^ X ; 1/ ^ — ® ^ it M f ^ o 

10 nmmm 

56 , ;n* > A° — :7 X -f ^ - o F^M «s!^x ® <ir m^ii % ® X 

#j Id X ;i/ ^ — ® jR# 2: m $ n,, mmi\i i nxw 

m^m-r^ ttziJ: t) . A>A-{cf^ffit- s«l|x^;i/^-^i^iRt-^ J: o 

20 «fifebfe*MfflA>A— (^J;^t^. 2002-14498 9#^^#Mo ) 

xfsiy). ;^>n-i)mmmiiitmmm<mmvr:im^\z\t. A>A-©«rMd^ 

25 ;g,ji^:jci:oT«^x^^;i/^-^a®-r^J:'5f;:«^bfc*MffiA'>A«-5^tti 

ig^txTVis mmm 57-37051 ) » 



wo 2004/020256 



PCT/JP2003/010821 



2 

X^t. #11 2002-172987 ^{^mi0^mo ) = 

yu^mm-^'^rc}d^-mmf}mm-^nx\,^^ m^\t. #m¥6-2 1 1 o 

■ 8 8^^^#Mo ) o 
TVi§ (^d^tf, Wm^S- 6 7 1 4 4-^^^#Rio ) . 

- ® ® iK=^^ J- ^ T X - <lr +^ I' ® iR T # Jfe i: "5 ra ffi 5&« * S o 
55^6. ®^:^3^«i^b"^':3lS^x:^^;V^-=£r+^tc®iRt-§Jitj5i«ffil|-CSo 

fee 



wo 2004/020256 



3 



PCT/JP2003/010821 



u\z^^^xummtif)^i^m vrcwmmm^z^^^x. ^m-t^mmti^mm^zi^ 

m\\z±'^<u^is.\f^i^'^\zWL^'r^>^^mifih^o 2^^Bj#e>«, ^nm-^mm, 
(DUMm^'^^±.\^"'^^^nmm^:^^)v^~-^^U(Dmmz-o\^xm.'MiW^ 

So 

ifi. e:®*Mffl«Si|x:^;i/^-®iR**T?«, jEi^x:^;;v:^-i^iR^i:^Sx:?^ 

25 ^)v^-mM\z^^m%:L:^)v^-^^Mm<D±m^\z^r^'DX. *Mffl« 

rcfi^^x. mmmm^:3^^)\^^-^''SiU\zMt^mmti^^nm-^mR^um 
psm-fsiBmm^zm^^^zLtx. mmij^if^^x^nm-^mmou^^m^m 



wo 2004/020256 



4 



PCT/JP2003/010821 



im^m2, 3) 

(it^^4) 

«aiBMX^;V^-KiR*JJ-^t-S«^:^3)&^. MX^;i/=^-e^JR#lcJ;^»^ 
X - ® iR^ 05 ^ W ^ J:: t) fc ^ T B&--il ^ s J: "5 ic: ^^i- s 21 

Sbv^c ;i(D<^5Jcx:^^;i/^-®iR5|?rJ-*f"r^®»:b*««^x^;i/=¥--®:iRSB 
— $^2^69 ©JRT S Jl i: t :^ § o 

MIBjaEJ^x:^;i/^-®iR**^Mx^^;w^-i^iR#J^J:^«^x:^;i/^-^iR 
»^x^;i/=^-®iR^rBl(Dl0Sil;i:feViT^®^?^-r§<fc'5tc:fiaeT#So ffi^ 
<75:D>^fflx:^;V^-®^iR1^«^S^?^t'TVi§i:#tc®^:^j:0^;'c#< . 



wo 2004/020256 



PCT/JP2003/010821 



5 

(M*3S6. 7) 
(lf^:^8. 9. 10) 

^-miisLU^mM^zmmx^^o 

15 (H^^l 1) 

mu^'^^M^^^^p^^z:^^^x^m^m'^^^^^ti^'^M^'^^<^Xs 
cm^mi 2) 

mmf£m:i^^)v^-^^M\zMi^x^mx.:^)v=^-mf\s,M^^ >tJ— h^m 

25 {z^^—i^mizm^hxh^^^o ^(Dm-^izu. ^®x^^;i/^-®iR^^^s6 
T^<DX. mmJLn\t^'PW^\zfs,^'fy'i. BE*||x:^i;i.c^-®iR#(cMTS^® 



wo 2004/020256 



PCT/JP2003/010821 



6 

m^kmi 3) 

mm^m:r.^)\^^-^^U iiBm:r.:^)\^=^-WM t^wm\z^^hX—i^ 

5 T#So 

(M^Jfil 4) 

(m^^ai 5) 

153 ^ *5 tt « Si X ; 1/ =^ - ^ ^ ^ W {C K JR T # . 
1 6 ) 

17) 

^;i'^-i^jR3Wtc^®x:^;vj^=~®iR#=£^ttxn§m#^^§j^^t-s Ji a: 

25 Vio 

(S^^ 1 8 ) 

;V =p - JR # J; § ® Si X ; ^ — ^ ^ FbI <^ ^ ^ ThI I- 1) o T ^ n ^ i~ § 



wo 2004/020256 PCT/JP2003/010821 

7 

^ji^)v^-^i^u\zj:^mmM<Dmm^^^T^-^miz^^^x^m^^^ 
\,^\-immmzmmx.^)v^'-fRmmf)^i^-^mii:fsiy). mmmm^j^^jv^- 
^]\^u\z^^mm:i-^)v^-'^'^Mm(D^mm\zt>ft-ox. *Mfflffi5§x^;i/ 

^mmm^x.^-jv^-^^UizM-t^mmtj^^nm'^mM.^^mm^fsif^^ 

(ffi^JSl 9. 2 0) 

25 ^z.x. mumm^^^>-if^^~-^^^^^^>^<^'^"'^<^^-^^^^^'^ 

sm^■&^1i:®=^^0D^®x^;^:^-®:iRgl5^3fi5i^c^^t, ;ine>^l&®^® 



wo 2004/020256 PCT/JP2003/010821 

8 

im^m2 1-2 5) 

tf!m^m:r.^-)l^^-^^^<^^^^^^'^®^^^ ^^^^^^^^^^ ^ 

(M^^ 2 6 > 2 7) 
20 (W^3I2 8~3 1) 

M^^©x^;^^-®JR?^B&^^1t]igWi^;^>^e>75:^^?a^5l^#:T«^•r^:: 
bfci^®x:^^;i'^-^raa:^^;^:^'^®^ffi^^^^^*>^*t^^^<' ^ 

I- IS^ t- ^ 1 T # S 0 



wo 2004/020256 PCT/JP2003/010821 

9 

(»5J^3I3 2) 

m^ms 3) 

10 {C> t&ia»^^ 18-32 OViTn5&^ 1 :^tBm<^*Mffi«f^X:r-;|/^-i^iR:fer 
(W^^3 4) 

15 lt:feA*>/1-^i3i3fefi:> -en^M'5A*>/1-:7a:-r v-^-KO^KP^l-iSlttT 

Si^M{c*Mffl»5^x:^^;v^-©jK«tc^T§«^:^^iS:^'rs t jit. n 

20 (»^^ 3 5) 

*3^?gfc:^S^2®*M®«|^x:^;V^-ffl|iR;^jt«. ffi^^l-l 3. 1 
8-33 (Di^^-rnt)^ 1 ]IfEm®¥Mffl1K^x:^;u^-^itX**^ HT-r >:^A^- 

m^m 3 6 ) 

2j:^?«tC^§^8 0D*MOllf?!5X^;i/:^-®iR^3t«, M^3Sl-13x 1 
8-33 OVif n;{l^ 1 ^|B«i©*Wffl«fS^x^;i/:^— fc?^— r >:^A 



wo 2004/020256 PCT/JP2003/010821 

10 

5 

^^-^^^vtc^^^mmtiom^^^'r^^y. mi i\tm<Dm^(Dm^ 
15 x^jv^—^i\sLM^mmvityu>h/^>/^—o:>mm^m. mi2\tm<Dmi^ 
©»^x^;i/^-®iR#<fejifflbfe:7D> hA*>/i~®ijae8^®gi. mi s\-im 

<Dm^<Dm^:r.:^^)\^^—m^M^Mmiyr:iyu>h/'^>/'^—<DmwiMm. m i 

mi 5\tm<Dm^(Dm^:i^^)\^=^-MU(DjEmm. mi e^iaoa^®^® 
20 jL^)v^-mutt<o^nm. mi 7\tm<om0SL<o^m:x.:^j]^^'-MU<Dm^ 
m. mi 8\tm(DmfSc.<D^mj:.^-)i'^—^u^<D^Mm. mi 9\tm(Dm0^<D 

mMvr:iyu>hj'^>n—(Dmmmm. m2 i\tmi <omnmm^:3L:^)v=^— 

}£y-^m^rz^i^<DmMmm. m2 4\tm2 scDB-Bm^mm. B125 
},tm-mu.^xm\f^r:i^m)^(D§^um. m2 6\tmu.mh-(Dmwimm> 02 
iti!!5«aicD^fitspias!0Dii#$^Ti^^7> 0 2 s\t:^mmmi(D^iiL^mm. 

m<om%^^'tif^y. 0 2 9 a2|s:5§l3M2 (D^-fetiq^iS^ll^^^f ^^-^ 



wo 2004/020256 PCT/JP2003/010821 

11 

EI 3 9 um<Dm^(Dmm:r.:^)v^-^^M^mm vrcyny hn>;i-©ss£®T 

10 ^m. m4:ium(Dmm(Dmmj:.^)v=^-^j^M^Mmvrcyu>h/^>/'^- 
<om^(Dmnm. 2\tm(Dm^omm:rL^)^^-M^^Mmvrzyu> 

vrcyuyh/^>/^-<Dmmmm. m4 4\^myu>h/'^y/'^-'^m^^^m^ 

15 04 6«lRltg5iX^;V:?-®iR$*®^SI5Oi^m0. ^4 7 (a) ~ 

(d) «^n^nffi<DiP^OD«r^x:^;i^^-®jR#(^^?K©^m0. ®4 8ti 

4 9 ^tm(Dm^<om^x.^jv=^-^>^^^Mmvr;iyu > h A^/i-cDiEff® 

0, 0 5 0«M2CD*Mfflflf^x:^;i'^-®iR#^3Sfflbfc7n>h1^--r H H 
(D*Mffli^^x:^;^:^-KlR15^Silfflbrct!^~Sr^;lfc*^©^gBM0^ 

05 3JA05 2(3DD-DiiiT®0. 05 4 (a) ~ (d) \t^n-^nmmum 
TfflVifc2^fi§^M©t$®^M-o^^0> 05 5 (a) (b) it-^ti'enmmum. 

0 5 s\t:^mmmi 3(Dmi<Lhiimm(omw^^^'^^^y. ms 9\t:^mmM 
1 4<DmiSLtmmm<DmWi^^'t^yy. mQo\tit^mi KD^iiLtmrnm 
(om^^^r^yy. 0 6 i«itiS50!ii 2<D^^tmmm<Dm^^^'rif^y. 

0 6 2tiJti^«3ll 3(D^^a:ljn5im<^M^^^t-i^7 7-T?feSo 



wo 2004/020256 



12 



PCT/JP2003/010821 



(m 1 ^mm) 

10 U 1 h;^>n-y:i^'< i^^-2 m\z\t;^>A-(Di^^^izVX(Dm i ©«^x;^ 

15 •M.^zziz^fsimmmmiumm'r^ts /-^y/^-mmui^zmm^mii^i^mi^x. 

^•^jv^-m^mjtu^) r^^>/^-\zMvx%mm\zmm-r^^tf)'^'^mx^^o 
®^x:^^;i/^-®iR«3«. m2\z^'r^v\z. ^^mmm^^i^i^ 

20 -®IR#2 0 t&#A.«S^X^;i.:^-KiR«3l-f^ffl-rslB2;ix:^^;V^-«, 
/EISx^^;i/=^-®iR« 1 0 j&t®5;|x^;i/:^-®:iR^ra®lii&^^rat-^^-"^^ffi 

:sL^)v^-Mnm<owm^^'t^^z^Mmmr^^t\z^r)^i\si-^n^^^iz 

m<Dm^\zm^'r^mmz^^^nxm^miz^^r^^<mm-^n. m^x.^ 
)v^-^umm(D}^&±mm\zibft'Dxmm^l^'r^^ o \zn >n-^^M i © 
MiiufciBB^n. BE«iix:!^;i/^-^jR# 1 0 (D^-^-^^o^'^^mzyt-^m^^ 
\zmxs^i'^omuui i^^H^x^^ji/^-K^R^J 1 0 <DMsgsp#5fi*^j^^ 



wo 2004/020256 



PCT/JP2003/010821 



13 

jR*tl 0 tt'btCA'>/1-ffigi** l^tSmtcm^^^^frtfet^M-r. @^^2 1(7) 
^^llPj&^ffijSlx:^^;!/^— S^iRjfer 1 0 i:n>/1-1i3Sl^ 1 Ktd^jf^ns "5 1:: 

^JBgP2 2<?)M«liB«JE*ilx^^;i/^-^Mi 0 (D@^^i 2p^\z^m-^n 

ViT^®gB2 2^t^®^J^'r^J:5tC, ^®B&2 2 ©^feig^tAEESIX^Jl/^^- 

o<Dmami 1 ^3ioTA*>/i->'x'r i/^ — 2f^r7fijc:iBS$nTVi 
So jEi^x:^^;i/^-^jRjfer 1 o(Dmo^i i(Dp^mh^M^2 2m:sLzs±y<D 
^m^2 2m\z\-i^mf^^^m 1 3*^?^^K$n.^©^iP 2 2 3&^^ja'rsi:#fc. 

20 ffi«|X:^;V:^p-KiR$J 1 0 (DlHm.'^mm^2 2n±fimK\Z=^^Vf3i\^^^'D\Z 
25 ^®gP2 2<75^®^?^}&^*R?ttCB."::'«i^f-?^^^§«fc"5JC, 01tC:feViT^® 

^2 2m±omMt. ^mm2 2 hBm:r::^-)i^^-^^ui o(Dmm\^^ a'> 



wo 2004/020256 PCT/JP2003/010821 

14 

20 ^f^^xm^^^M-^izyt. Mkm:rL:^)\^^-m^U2 otimmizmm-r^^^ 



wo 2004/0202S6 PCT/JP2003/010821 

15 

^5^w^:^^"^^n^^^\z. j£mx.^)v^—^^M 1 o\z:^\f^x\'imM-^BM 
1 0 i:^^jBx:^;v^-i^itX5ii^ 2 0 mu. m^. ^mo^^x^m. 

3^^t>'^^ :iiiX. «^x:^i;i'^-®JK3^ 3 Otff^x^;i/^-3ftiRiNFtt-r75:fe 
x:^;^^ — ^iRffi^ ^ @ * JC^ff-r ^ il pTIM ^ ^ o 

15 

xmmt^o mmmimmmiim—uu\z},^m--m^^iivx^(Dmmfs. 

20 (1) jEi!tx^;i/^— ®^iR#i oo^nlKi i©M|g[-^it-rX4»?i^^K'ei:g«e 

jicfc^^wtBT. M^\-£m4:\zm'rm^j:.^)v^-m'^M3A<D^o\z. mm 

i^jR*r 1 0 A^iaVi;/tD. EI5lc^f«^x^>;i'^-®:iR#3 BtDJc-Slc. ffi 
iH|X:t-;i/^-®JR*J 1 0 iCf^^T. 2 ^<Dm PgP 1 1 B ^ Sffi«iX:^;;i/:? 
25 — ®iR3|it 1 0 B^fflVifeO bT. gaPgPl 1 A. 1 1 BPgOE^HMBPl 
m^2 2 (7)5t4'^$^^$'&T'bi;Vi, 

(2) ^ 6 fC^-r«S!|x:^i;V^ — ®:iR#3 C © J; 5 iC. JE^x:!^;i/^ — ffi^iR^J 1 
OJcf^^T. ^Sff^^F^l 3*^^t3^ViT. ^®x:!^;l/^-®iR*J2 0 



wo 2004/020256 PCT/JP2003/010821 

16 

jL:^)v=^-m^M 2 0 m\zmm-^n^EEm:^^)\'^-^^u i o c m^m 

10 ®x^^;i/^-8^jR#2 0 (cf^j^T, 1 tSc<o^®gK2 2 S^ttfef9^®x^;v^ 

2 0 D&igtti/tD, 0 8 lc:S^t-®S^X:^;i/.^-®iR*J 3 E<DJ:5 IC. 
^®x:^;i/^-KJR^J 2 OlCf^;^X> 3tScO^®g5 2 2 ^IStt;fe^®x:^;l/^ 
-M5|3r2 0 E^^ttTt>J:Vio ^®x:^i;v=^-®:iR*^ 2 0 JCf^^T. 

fe;&::5^iBi(30R}^^®^^fe*('^Rs^$.ttT@^gi5 2 1 \z-'^mzm-yr:i^ 

15 Sx:!^;V^-gJiR3|^?&ffiViT'bJ;Vio Mfc^ ^®x^;P^-M*J 2 o 

T. ^§i^ummzum.-^n^wi^'^<DWL^^tiff^^fs,^^MW>^-'^mm^'^ 

IC@^^2 1 (C^ilfflJl^tC^ttfcMfflx:^;!/^— ®1R*J-^. 7jC^®F*3JcSBa:^n 
§^S^a:^li[®[^(-iH«^n^^®aB^:Sm^O@a^JT®^BB2 1 (C^m:!^ 

}c:igttfc^©x:^;i/^-®iR*J^I9:ttT*)J;v^o 
20 (4) 0 9 fc^-r«S^x:^;v^-i^iR*if 3 F©<fcpJ;i.^®x^;i/=?-®jR^?r2 

2 2 F*^T^^jax:^;i/^-^lR*J 2 0 F^fflViT^J;^^. ^(Dm'k\Z\t.. 

01 0 {c^f J;^l::^ ^ex:?^;i/^-®iR# 2 o ic<tsx:^i;i/^-^ilX^j^® 
m^^^ ^ >^*^ffiiaix:!^;i/^-a!^iR^J 1 0 J;Sx:^;P^-®iR^?]^©M$& 
25 ij'-f 5>i^«fc«9«b¥-<:^oT. ^®JcSS*TO^&M*^:*:^Vi^®x^;i/^ 

-®JR*J 2 0 FTfe-pTfe. ®S^x:^^;i/^-SSiR|^ 3 {Cck^X^;^:^-^^ 



wo 2004/020256 PCT/JP2003/010821 

17 

i}mm:r.:^)V^-m.i^ti 1 0 J: D feM^^^mt-^^HSP 2 2 F^vm^v. m 

Sx:^;l'^-®iR#2 OlCf^;^T, 2m<D^m^2 2 F ^^©r^JcSBSbT 1 
5 =KCD^®g|52 2 ti!)^iof3i^3^<D^m^^m'r^^m:r.:^)V^-WLmU2 0 G 

(5) 012 f;i^-r«k5t-. ^®X:^i;i'^-®lR#2 0 Idf^j^T. ^^(DmU(D 
M'liISB?£#rft$i^T@^gP2 lHtl^®^®^2 2 Ht^J^^KbfeMSx:?^ 
2 0 H V^T J; V^o 
10 (6) Ell 3Jc^f iff5^x^;i/:?-®iRW3 I <7)J;5{c.^®x:^^;V^-®:iR*^ 

2o\zi^pLx. m^^2 i\zm^^n^&mzmmm^2 3^^h. z.<Dmm 

mm2 3\zW!:^^mn^^m^2 2 r ^?^^b:/^^®x:^;;i/^-®:iR*t2 0 I 

(7) mi 4 (C^T«S!|X^;i/=^-®iR#3 J ©J^-S JC.^Sx:^;^^— ^iR# 

15 2o\zi^xx. ^m^2 2<D^i^mzmm^m^m:\'-f±ib^m^<D^nm2 4 

Sr— #:e<jtcj^^bfe^JSx:!^;i/=^P-®iR$* 2 0 J *igttT'bi;Vio sio^-a-Jc 

(Dumm^'^-mm^x^^o -fib. iff^x:t-;i/^-®:JR^3 jb^^ow^x 

(8) 0 1 5\z^-rmm:r.:^)v^-^^^3K<D^z)\z.^mj^^)]^^—^^^ 

2 OtCf^^T. ft$>^I^lCji^FBlPi:fe^tCU >^2 5§?^^bfe^®^2 2 
^•r-2>^®X^;i/^2 — i^iR$J 2 0 K^iSfrtTfe JcVio *75:. 0 1 6 tC^t"^® 
X^;V=^-®^'R*J2 0LJ:5iC. ^®X^;i/^-®^lR^2 OKIC^SttSH^gP 
25 2 1 *#lll&b;fe. 22LtU:/25 }/Sfrt(D^®X:!^;i/:^-KiR$J 2 0 L 

(9) 01 7 Jc^-r^llx:!^;V^-a&JR*t 2 0M©<J:"5lc:.i^®x^^;i'^^-S^iR 

U2 o\zj^XT. m^m2 i\ziEmm,mm(D^mm2 2M^^mvrc%<o^m 

Vifct). 0 1 8 JC^f ^®x:^^;V^-K^*J 2 0 N®«i:'5lC, @^SP2 1Jc5fe 
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(10) m'^<^^M^2 2 lC'f^^TH^g^2 1 IcRf^t^-^RH-^tJt^^^ii^?^^* 

mmmmvxh^^^o 0 1 9 (c^-r^sx:^^;i/^-i^iK*?r2 0 p 

<D^^\Z. ®^^2 lS.tK^a§P2 2 tCf^^T, ¥in'^(D^m^2 2F t.. ^ 

mm2 2 F <Dmmm\zif\':^^^mmzmmi'rcy ^ >>?^<DmM^2 iPiz^ 

15 ^®x:^;u^-®tiR#^-fe^y h bT> h^?^lc:^DJEMx:^^;i'^— ® 

iR3^^i^®x:!^;i/=?— ®lRWt*-#^^?^bTt>J:Vio 02 0 tC^f Hf^^x:^ 
;U=p~®iR;t?r3Q©.J;dJC. ^®x:^^;i/:^~KiR$t 2 0 ^#ll!&-r S 1 1 J- A 
>/^-7x'f 2 iC'R:^T.m:5^^®tK^^®aB2 2Q^-'i^m\zm^V. 
:L(D^m^2 2Q^PinBBi iRD^H^iti 2;&^e>J^§m#^rBllcJf A$-^T> 

20 ffilliX:^;i'^-®lR*J 1 0 Sm^^#ttPltg^J^bfcA>/1-7x-r S^^-2 Q 
(^2^M^J) 

25 *©:7n>M^'Y H ]^7\zmm\yrcm^<o^(Dx;^^. 

0 2 1, EI 2 2 {r^TJ:^ tc,7n> hit-r HHT4 0 id-::) ViT^BJ-r § t . 

ite»nTVi^c HT h u A4 6 \zu^(omi^m'^:^[^<D'^^}zt>rc'oxmzs^ 
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hu A4 Qm\zis\,^xym^^4 5p^\z\ty^mmx.:^)v^'-m'\sL^ 4 8 
mm\z^n^n>/'%-w^M 1 ^ht-y >:?-/'^^-;w4 2 ;\*>/i<- 

y:s^-^ ->A'-2 § h U A4 6 *i|ii:*r|6j^:*#:|tr^:^lRl 

10 m^^^tx'^-i \^ 4 o\zu^Hn^:iiii}^x^^o 

mi^miz}-^. ±T<7>af3!ix^;v^-^jR5^4 7, 43^^, m^^immm<D 

T, ^^mmmM^m^i!)^^f3i^&mx,^)v^—^^M 5 0, 55 t-^fiK^jjii 

^?^#:36^e.;^§^®x:!^;v^— ^iR^t 6 0 , 6 5 t^mx. te^x^^;!/^-®: 

15 iR«4 7. 4 8Jc:f^ffi'r§®Si|x:!^;W^-J*. JESSx:^;i/^-8ftJR#5 0, 5 

5 ii)mmx.:^)v^—Mmm<D^±mr^\zt)f5:^x&m^f^ir^ z.t\z^y)^ 
ti'^nmu'^n^iit^iz. ^mx:^;v^-®jr$* e 0. 6 5:«»^lK^x^;i/^ 

20 JE«IX:^^;l'=^-®iR5|5?r 5 0. 5 5«. HT-<>±/1^;V4 2 t hU A4 

\z\^r'i>i-/^^)i^4 2<Dm^\zmm-^n. &m:iL^)v^—^f^U5o, 55 
<Di^^:^m(Dm^Wz\^:^i^m^-^\^^zmrS^ i-ocomn^s 1. 5 e^^BE^il 

m^^nxw.^^izm^vft.JiTiM<D^mmQ 2, 6 7x$>'dx. mi^me 

1, 6 6 ^:l8&I^US$®jaB:gVi|B&¥«5K® 1^®^®BP6 2, 6 7SrWbTVi 
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10 (msHJS^J) 

15 :^^7 4f)mn^ns b!^-2^#:7 4(©*^fi!lJctttf^-hU A7 3dt|gfrt5 

x^;i/^-s^M9 0 t^m^^ mmx.^}v^-wu7 5 icf^fflf^^^x 

JEi^x^;i/:¥-KJR5^8 0dtir^x:?^;i/^-®:iR^FHl®l8&^^F^ 
;^ 9 0 i!}m^:^^'')V^-^^Mf^<^Wm^^'t^\z^m^l^'1r^ t D KflX 
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10 lC@^bfe±T l^®^ja§P9 2 7?$)oT. @^g|5 9 1 i:IB&lMlDS$®$ffl*Vi 
B&^^K*^© 1 9 2 SrWbTViSo 

X^fflVi. IB (Mt^>fb^iSiMJisFx^^>-PP^ffi) (CJ&^a; 

^lc:> ^Mi^Jd^li^tStf— X^3fE«bT. 02 5> gI2 6 tc^-rj;"5J5:it-r 
25 X<^!^?afi^?^#:55^e)i^5JEi!5lx:^;V=^-®JRW3 0 S:lf-Xi*JCTiJf^b, ^ 

§|5$*3&^e>/S:t). 02 5, 02 6lc:^t-«t"5i^i^-'f X^^ffix^t^jU^-KiR^S 
l^Mf^Ufco ^bT> 2|§C(^)^®X^;i/^-®iRl3r3 1 ^JESSX^;!/:^— ® 

jR#3 0 {crBiBi&fettTm^>-#ttTJfes^i^it§ ep^f^bfe. 
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0 2 7 \zm-r]i:'^m(Dm^m^ii. ®2 s-^s 3{c^r2^!^Bj«»ji~6<Da!i 

10 Sf^:^. x:^i;v^-S^JR«. x^;i<'^-®iR^^<£^5e>. 



(^1) 





. [m] 


ImX s ^] 


[N] 


x:^;i/^- 

[N • m] 


[%] 




0.0247 


462.6 


9849 


151.1 


62. 1 




1 


0.0292 


355. 7 


7585 


156.9 


70.8 




2 


0.0328 


309.7 


6586 


180.8 


83.7 




3 


0.0306 


369. 5 


7860 


164.2 


68.3 


0J 


4 


0.0278 


358.7 


7634 


149.0 


70.2 




5 


0. 0285 


398. 9 


8497 


155. 3 


64. 1 




6 


0. 0273 


353. 8 


7536 


149.0 


72.4 






0.0294 


357.7 


7615 


159. 3 


71.6 



15 T22. 6 %0D|1M. X:?i;i^^— M^^iC:feViT 1 0 %'b^^3&^^< JfeoT 
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OD 7 P > h A* > - iciiffl U J^-a- <^> o T S o 

0 iifiwtn^n. A>A°-M^#i 0 1 <DM#Jic^*^n<&s-5 ^c;t>A— 
7a:-r ">^~i 0 25&^^tte>n. A>A-*fig^*J 1 0 1 ^:A>A-:7jc-1'->-\' 
-10 2m\Z\tm^:x.:^)^^^—^^Ml 0 3:«>t^^$nTViSo 

:7n > h A>A— 1 0 4 ;t>A— >'ai-r '>^— 1 0 2 i:®^X^;i/^— 

— 1 0 2 ?£:^M^T®S!§x:^^;i/:^-®^iR*r 10 3 tc^B^tiT. n^ifi^l^-^^ 

n^, Um>A-©«^X:^;V^-i^lR3|2ri 0 3(C^bTfe*^0J^ 

®^X^^;i/^-®iR*J 1 0 3«. 0 3 4-0 3 6 JC^TJ:'5{C, A*>A-1i 
3t#i 0 1 ooMfi[I{c:*iIi^[R]fc»oT@B^^n^@^IIBl lot. H^BPi i 
0 5&>e)W:>^^®tJ^^4tS:cD*^®x^;i/^-MBBi i ih^^X. ^(Dm^:^ 

^;i/^-i^iR#i 0 3 iiA>A— r^oc-r 2^^— 1 0 2 (Dnm\zMWi:f3^(om± 
^2;ix:^^;i/^-®iR5i5j 1 0 z (omM ii\^x\t. ^m^mz^yymm^'^'^^ 

^JBx:^;P^-®iRfBl 1 li)mM\Z%mt^i^'D\Z. ^0^?a^^<£4 5f& 
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10 ^Sx:^;!/^— eS^iRgP 1 1 1 b J; D 'bM:^^^{±l$nTV:»§o 

IS!|^i-5^Sx:^i;V^-8^iRg|51 1 1 ^tCt^^ffifff^^^ 1 1 2f)m^-^ns 
^®x^;i/^— ©iRIIPl 1 l*t^JBTSi:#{c:> ^®x:^^;i/^~®iR^ 1 1 1 

m±f}mM.\z^^vi3i\^^^o\zwi^vx. ^mj^^)v=^-m^^i 1 i^^JS 

R It E- -3 a ^ 75: ^ n ^ 0: ^ ^ife ^ n T S o 
15 ei©^5 3&ie3iX:^;;i'^-©iR#l 0 3 Jc43ViT«. 03 9{C5^"rJ^"5JC, 
^jBx:^;i/^-i^iR«|51 11a. Ill h (D-^-^ (D^^^lff. »5^x:^i;V^— 
(DS^iR^W$&-r-S«Sii5'-r 5 >^;&^^Sx:^;i/^— ^iRgPl 1 1 a.kO'b^® 
x:^;W^-^iR^i 1 1 h(D:bi!}m<-^^<DX. M^®x^^;i/^-S5:iRg|5 1 i 
1 a. 1 1 l.b©:S$^i^M-r -SJlii-e. m^mj:.^)V^'-®.U^ 1 l l a. 
20 111 bODB55^lt±CDbr— ^<it:5'-r5>^^^3^S^^5>i^t-PlETSJli: 

x^;i/^-KiRgB 1 1 1 a> 111 h(Dmmt!-^vm'A\z}d-^mti3i^^v\z 

igjgbT> ®^x;^;i/:^P-M^J 1 0 3 lc«t^«s^x;^;i/^-®iR^ra®^^ 

F^tct)fe-pT, *Mffl®^x:^;v^— s^iRjfer 1 0 3\zMt^mmfj^^—'^\z 

r ^wmtii!)mn^'^mm<Dum^m^mu^mf3inmm m^itz o o~3 
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tff|B^4^jg^j'r«. M^®X^;i/^-i^iKgP 1 1 1 a, 11 lh(D^W,^ 
10 -KiRSBi:. ^il**^5&^e>7i^^ffix:^-;i/^-®iR§B©^l»^< ^it) 2 -c^ Affile 

\zi^^^t>^x. ^m:ri^)v^'-Mm(Dpm^-hifiWt'mm^^\'^\immmz\f. 

15 J:-5fc^j£bTfe<i:Vi„ 

trlBm4|IJ£M«)«^x:^^;i/=?-BKiR*J(D:^^?£:^^e<JJ;:igS 

^ # b T ^ ® «ffl :^ BJ ^ « »& -r S o 

(1) 4:mMmx\-^.m,Rum(o^u:rL^)\^^-^^mi 1 1 bo^r 

20 mmz^R1S.^m:£-^)\^^—'^^%l l l a^BB®bfc;&t, ^3 8 JC^Tif^ 
x^;i/^— ®iR#l 0 3A<DJ:5lc. :SR;^ l*f(D^®x:^^;i/^-®iRg|5 1 1 
1 aO±TM<Dt;:@R?^^®x.;^;i/:^-®:iR^ 1 1 l b ^IgttT'fe.kVi b, ^ 
Mx^;i/^-KflX«Bl lib. 111 a;f5^^S{::@B«$ns J;5lc^fifebTfe 

25 (2) »S!iX:t-;V^-^lR# 1 0 3'Z?«2ifilK(D§!Effift$©^®X:^i;i/^ — ® 
jRSBllla, 111 b^^frj-fe:^^, 3@meA±©M:^^S$©^Sx:^^;i/^2 

(3) ffS^x:^;i/:^s — S^JR# 1 0 3 i:bT,0$®M:'3:Slt^a!^®^®x:?i;|/ 
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(4) 04 1 (c^t-®^x:?;;i/^-®:iR*?r 1 0 3 co«fc3ic.@^gpi 1 o*^e> 

1 C ^^tt, ^ x:^;i/^-®M 111 C (Dt&^gU 121 «:III&7K¥® F*3 

(5) 04 2 (C^-r®0:|X^^;i/^-®^Jt5l*t 1 0 3D<D^3\Z.mMUl 1 od^e. 

n>/i>-7.:i:-f v-^-i 0 2 n&^xm:^^Mn^,%mx.:^)v=^-Mm 1 1 

15 iD^^tt. 2:cD^jax:^^;i/^-®Mi 1 1 D(ct&^;&^e>m^#J^5izJ?^x 
U M 2 2 :£^iIS;&imtC^^^PII*3#t::?^fife'r^ti:'bJ-. h 1 

T^xu h 1 2 2©^s^^^bT'b<j;Vio mu. mmir^^mj^^-)v^— 

20 P^bTt)<fcVi„ 

(6) 04 3 > 04 4\Z^'rm^:X-^)V^-m^U 1 0 3E(D^^\Zs 1 

1 0 izn\^x^^:^mizmMf^m^^izm:^^mzs^M^^<D^mj:-^-)i^'- 
sftjRgBi 1 1 E^^g!|Bl#^c:^^t. n>/'^-7x-r->^- 1 o 2#3aic@am^n 

(7) 04 5,046 lC^-ri»^x:^^;i/=^— 1 O S F<Z)<k'5tC. 1 

1 0 \zn\^x^m-:^m\zwtMf^m^^\^^:^'^^'^^M^^(^^B:j:-^)^^- 
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(8) ^m:c^)v^-mmmi 1 1 tvx\t.m^u^<^^^i^^<^^(o^um 

5 04 7 (a) (b) tC^-r®^X^>JP^-®iR^ 1 0 3 3H©J;'5 

Id. Rtt4^^^tttt©^©x:^;P^-®lRgl51 2 5 ^fflV^TfectVib. 04 7 
(c) fC5^-rit^X:^;i/^-®iR** 1 0 3 I ®J:'5t-. dNf!lM-^ilffl:SViU :r5b^ 
O^®x:^;i/4=-0ftiRI35 1 2 6 , 1 2 7 ^fflV^Tfe 04 7 (d) 

•r«5^xt-;i/^-®^iR# 1 0 3 j(D^t\z. Hm-^'PMnvi^^m'^niVim-^ 

10 4^©^®x:^;i/^ — SRJRiaJ 1 2 8 ^ffiViT'feJ;Vi„ 

^ J: D 'b^®x^;V':^-®iR§K©SBIg^^^ii58e>:fe 0 . ^®x:^^;i/^-B&JRSB 

(Dmvsm^±^<m'&vxh^\^^o m^\-^> 047 (b) {c^-r«s^x:^.;i/^ 

-©iR*f 1 0 3H(DJ;.5(;:> lt5$;^I^]0^'=f»BPJc:fefrt^^®x:t-;i/^-SSM 

15 1 2 5 (Dmwtmm^i^^x . m^wz:iQ\if^\^-^m^'i ^>'^^m^'^xh 

ckVio ^fc. 04 7 (c) ic^i-Sr^x^^jl/^-SKJiX^t 1 0 3 I OJ:"5Jc. ± 
TM#J®^®x^;i/^-®i|xgp 1 2 6\z^vf^^m:^\^(D-m-^^-M-^:^\^<Dm 
4>^lc45^tS^®x:^=^;i/^— ^iRSBl 2 7 J: D feM<^^bT. 
lRjoDi^4»SBt-*5ttS^Mx^;i/^-SJjRgpi 2 7 <Dmmm^:k^ <mM\^X. 

(10) ^®x:^^;i/^-^iR§|51 1 1 tH^gPl 1 0 ii\t—^^mVX%^\f^V. 

mM^zm^i^x^mM^x—mt-^'^xh^^^^o ^(D^oizm^t^t. 

^fsi^mm:r.:si^}v^-^m^(D^pf3:< h%2'D^iimzm^'^t>'&xf3i^m^ 
x-^^ji^^-mmu^^Bizmi^x^^o mx\t^mmm\zmvx\t. ^mm^ 
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©iRSBi 1 iidf^^T. ^®x:^;v^-®^jR§i5i 1 1 (o^mmzmm^M^^ 

5 ttlh86^=Kt^<^^ttg|5 13 0 §-#:e<JJC?^^bfe^)Bx:^;V^-®iRgB 111 

m^j:.^)l^-^UU 1 0 3 KiJJ^^<3DllfS!§x^;i'^— ®JR$^^c:ilbT'b^ 
^jJ^|n]^{:^bT@^gP 110 ^;t>A-r7x'1'i^^— 1 0 2fi!|{CBB«$i§:SC 

(12) 04 9JC^-r®^x:^i;i/=^^— ®JR^l 0 3L<Da;-5lC. A>/1-7x-r 

5^^- 1 0 2 {c:^:^'sMr)Js^®x^;v^— ®JRSP i 3 i ^*i|ii:;&iRi(c?^fi^b> 
3t5:(D^®xt^;i/^-i^iRBB 1 1 1 a^±'r\zmm^^nxWti-ft^^M:i^^)l^ 

^—mMl 1 1 L<£i^tt. ^®X^-;l/^-®:iK§|5 1 3 1 <h^®X^;i/^-P^ 
15 i^mi 1 1 Si^r)%m.R\zm^VX. M^®x:!^;V^-©iR15 1 l l a> 13 
1 Jc<fcK)«!^x:?^;i/^-&®itRf SJ:'5lc:«^bT'feJ:Vi. *fc. /t>/l-M 
3t#l 0 l#J<D^Sx:^;i/^-a^iK^[Rl 1 1 L?Sr#IB&UT. A' V/^-r^ x-f 
^—1 0 2 lcM®x:?^;i/^— ®iR^[Bl 11a. 13 1 ^J^^bT'b.kV^^o 

20 (ms^sg^sj) 

0 5 0, 05 1 ic^f yti>h-^^\^\^7i4:0\z-:D\,^xmm'r^ 

25 -^^ }^\^7:^i^l 4 3f)mn^n. IJ-^T H H T2^#: 1 4 3 H T h 

U A 1 4 6 ;0^i^tt^tlTVi:g>o HT h U A 1 4 6 izV^^(Dmi^n}l'i^:l^\^(D±m 

iztDrcDxmzs^^mm^i 4 4tym^^i 4 5 iiiimmo:>mutm^\z-M 
m^'^xMrnm^^mmzm-f^n. HT-r>:^/1^>'H4 2t^•T^uAl 

4 6 l^tc::feV:kT±M^?a5 1 4 4 I^lc:«±§B»|^x:^;;i/:¥-®iR*J 14 7 fjmn 
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e.n. >i-/^^)ll 4 2 t FT h 'J A 1 4 6 r^l^CcfeViTTMS^S 1 4 5 

^x:^;i/;^=-i^iR*j 1 0 3 1"*)-^ x\'imf3:^f)m:^mzumm\zm^-^n. m 

5 fBm4||Jg^!il:i^tt^A*>/N'-«?li$J 1 0 1 & FT^>:?-A-:^;H 4 2 tU^ 
WPLs A>A — r7x-f 5/^— 1 0 2 FT h U A 1 4 6 i:^^#A> i**!:^!"] 

So 

10 Jb^ODH^gPl 5 1 S^gPl 5l55^e»HThUA14 6 ^J'xMr/S 3 t§C<^^ 
©X^;i/^-ffi^«R^iBl 5 2 t«r«;lTViSo ^®x:!^;i/^-®iRlfB 1 5 2©-5^ 
•S±T05^f|x:^;P^-®iRia51 52a«HThUA14 ef^Tfi^TSHfi^n. 

i^^©x^;v^-Mi5i 5 2 am\zMm-^n^mm:r.:^A^-mj^^i 5 2 

bJA^®x:^;W^-aS^iR^l 5 2 .acfcOfe0Rt::mfi^^tlTVi§o ®^ 
15 X:^;V^-®lR5^1 4 8«.*^tam^I«ll-iMi:i:Vi|il&¥^£>K<^H^B5l 5 3^. 
HjegBl 5 3d^e> HTbU A 1 4 6 ^j'^Mt^S 3 *5iCO^®x:^JV=^-®W 1 
5 4 ii^'Ux-TViSo ^Sx:^;i/=^-®iKBP 1 5 4©'5-fe-hT©^Mx^;i/=^ 
— 1 5 4 a«FT h U A 1 4 6 ^ja^TSHB^n^ M^®x:^^;i/^-^ 

IR^I 5 4 a^^JcBBH^nS 1 M©^®x:^^;i/^-®^JRSB 1 5 4 btiMSX^ 
20 1 5 4 a^O fe^Rf-^^^nxViS, 

^UT. Jl<7DJ;5/fe:S^(^^;^J:S^ex:^^;V:^-S^iRB5l 5 2 a. 15 2b 
S.r)^^ax:^;i/=^-a^iR§i51 5 4 a. 1 5 4 b S t^e. ^Sx:!'>;i/^ 

25 j:i5&^'pItl<h;^So 

i^. ±T®@llx^^;v^-®iK*^ 1 4 7 . 1 4 8©-5-fe— :^^=tB&'rse:i: 

'bPltgTfeSb. ±T®®§!|X:^^;^^-KIR^^ 1 4 7, 1 4 8lCftA.T. IGIB 
^4|im'0»JT^J^bfc®>«?©«^K©«f^X^;i/c^--®iR*JSrlRlitJc:UTm^5>'# 
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5 i^emmm) 

1^5 2. mS 3\Z^-r^-^iZ. :7n>Mf9-l 6 OJC^ViTUiBJTSt> 
tf ^_;j^r>^/^;^;V 16 2 ^1 tf ^ — T >:^/^^;V 16 1 i:j&^e>;^SIHI^®5K® 
10 tf^-2^#:l 6 4)&^lStte»n. e^-2^#l 6 4(Z)*^{IO(3i*tr^- h U A 1 

15 :fett^A>/1-^i^3i3r 1 0 1 ^tf ^ — r >:^-/^^>'H 6 1 A'>/1 
— :7x'f ->^-l 0 2$tf^— hUA 16 3 *i|g:^|Bl?£:7 P > h 

tr^ — 1 6 o<DS$;^[6]<i:gc^#;is;ia:T:7D>htr9— 1 6 oj-m^^^tt 
20 ^'Dxmzs^m-&^^^i^^i 7 1 mmmi ? i^^^tr^— hu a i 6 sfin 

^mrJ^'^ 7*SC<D^SX:^^;1/^— KJRSI51 7 2 t^11;^TVi^o ^©X^^JW^f— 
g^lRgPl 7 2 0D5-&©^©X^;V^ — ©JR^l 7 2 a«tf^— hUAl 6 3# 

jfi*T?ia«$n. Mffix:^;v^-®iR^i 7 2 b«^®x:^;i/^-®:iR^i 7 

2 a^Ofe^RldiP^^n. M^®X:^^;i/:^-gfti|Xg|51 7 2 a. 1 7 2 b 

25 St-SBg^tlTViSo 

^bT, C:oJ:5 75::S$<^^75:^^lax:t^;i/^-®iR^l 7 2 a. 17 2b 

^®X:^;i/^-®JR^l 7 2 lC43frt§«^X:^JW^-(D®JR 
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